Single-crystal X-ray study T = 123 K Mean (C-C) = 0.003 Å R factor = 0.031 wR factor = 0.078 Data-to-parameter ratio = 15.4
Hydrochlorothiazide forms a 1:1 solvate with 1,4-dioxane, C 7 H 8 ClN 3 O 4 S 2 ÁC 4 H 8 O 2 [systematic name: 6-chloro-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxide-1,4-dioxane (1=1)]. The asymmetric unit comprises one molecule of hydrochlorothiazide and halves of two solvent molecules arranged around inversion centres. The structure contains a hydrogen-bonding network comprising three N-HÁ Á ÁO and one N-HÁ Á ÁN hydrogen bonds.
Comment
Hydrochlorothiazide (HCT) is a thiazide diuretic which is known to crystallize in at least one non-solvated form (Dupont & Dideberg, 1972) . The title compound, (I), was produced during an automated parallel crystallization polymorph screen on HCT. The sample was identified as a novel form using multi-sample X-ray powder diffraction analysis of all recrystallized samples (Florence et al., 2003) . Subsequent manual recrystallization from a saturated 1:1 acetone/dioxane solution, by slow evaporation at 298 K, yielded samples of the HCT 1,4-dioxane solvate suitable for single-crystal X-ray analysis (Fig. 1) .
In (I), the six-membered S1/N1/C1/N2/C2/C7 ring in HCT displays a half-chair conformation, atoms C1 and N1 having deviations of À0.134 (2) and 0.554 (2) Å , respectively, from the least-squares plane through atoms C2-C7. The sulfonamide side chain adopts an N3-S2-C5-C4 torsion angle of 57.55 (18) , such that atom O3 eclipses atom H6, and atoms O4 and N3 are staggered with respect to atom Cl1. In the nonsolvated structure, this group is rotated by approximately 120 compared with that in (I), such that the amine group lies on the opposite side of the benzothiadiazine ring system. Both centrosymmetric solvent molecules adopt chair conformations, with puckering parameters (Cremer & Pople, 1975) for rings A and B of Q = 0.564 (2) and 0.566 (2) Å , = 2.11 (1) and 0.00 and ' = 0 and 0 , respectively.
The crystal structure is stabilized by a network of hydrogen bonds interconnecting (a) HCT molecules (Fig. 2 , contacts 1 and 2), (b) HCT and solvent molecule A (contact 3), and (c) HCT and solvent molecule B (contact 4). Contact 1 forms an infinite chain of HCT molecules, which combine with contact 2 to form layers of HCT molecules in the ab plane. Each HCT layer is connected to parallel layers of 1,4-dioxane (via contacts 3 and 4) and HCT molecules. Hydrophobic interactions between layers of HCT include offset face-to-face (off) stacking between the ring formed by atoms C2-C7 [centroid-centroid distance = 4.192 (1) Å ]. Compound (I) therefore adopts a stacked structure with alternating double layers of HCT, with single layers of solvent stacked in the c direction ( Fig. 3 ). Three C-HÁ Á ÁO contacts also exist between HCT molecules ( Fig. 2 , contacts 5-7), with a fourth connecting 1,4-dioxane molecule B to atom O3 of HCT (contact 8).
Experimental
A single-crystal sample of the title compound was recrystallized from a 1:1 acetone/1,4-dioxane solution by slow evaporation at 298 K. Intermolecular interactions in (I). Dashed lines indicate hydrogen bonds and unique contacts are labelled as follows: (1) N3Á Á ÁN1(À1 + x, 1 + y, z) = 3.097 (3) Å ;
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(2) N2Á Á ÁO2(À1 + x, y, z) = 3.032 (2) Å ; (3) N3Á Á ÁO5 = 2.879 (2) Å ; (4) N1Á Á ÁO6 = 2.848 (2) Å ; (5) C1Á Á ÁO2(2 À x, Ày, Àz) = 3.304 (2) Å ; (6) C1Á Á ÁO4(x, À1 + y, z) = 3.220 (2) Å ; (7) C3Á Á ÁO2(À1 + x, y, z) = 3.285 (2) Å ; (8) C11Á Á ÁO3(x, À1 + y, z) = 3.412 (2) Å . Contacts calculated and illustrated using PLATON (Spek, 2003 ; program version 280604)
Figure 1
The asymmetric unit contents, expanded to complete the solvent molecules, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Dashed lines indicate hydrogenbond contacts. [Symmetry codes:
Figure 3
The crystal packing in the structure of (I); view down the a axis, showing the alternating layers of HCT and 1,4-dioxane molecules stacked along c. Hydrogen bonds are shown as dashed lines.
Refinement
Refinement on F 2 R[F 2 > 2(F 2 )] = 0.031 wR(F 2 ) = 0.078 S = 1.03 3445 reflections 224 parameters H atoms treated by a mixture of independent and constrained refinement Table 1 Hydrogen-bond geometry (Å , ).
The amine H atoms were located in difference syntheses and were refined isotropically. All other H atoms were constrained to an idealized geometry using a riding model with U iso (H) = 1.2U eq (C); for CH 2 groups, C-H = 0.99 Å , whilst for CH groups, C-H = 0.95 Å .
Data collection: COLLECT (Hooft, 1988) and DENZO (Otwinowski & Minor, 1997); cell refinement: DENZO and COLLECT; data reduction: DENZO; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.07843 (7) 0.65012 (5) 0.09254 (4) 0.01908 (12) S1 0.88826 (7) 0.17340 (4) 0.0239 (7) 0.0184 (7) 0.0214 (7) −0.0040 (6) −0.0132 (6) −0.0006 (6) O2 0.0118 (6) 0.0151 (6) 0.0226 (7) −0.0036 (5) −0.0025 (5) −0.0007 (5) O3 0.0181 (7) 0.0162 (6) 0.0247 (7) −0.0050 (5) −0.0066 (6) −0.0032 (5) O4 0.0274 (7) 0.0154 (6) 0.0176 (7) −0.0095 (6) −0.0017 (6) 0.0035 (5) (7) −0.0034 (7) 0.0010 (7) C1 0.0142 (9) 0.0119 (8) 0.0195 (9) −0.0036 (7) −0.0031 (7) −0.0018 (7) C2 0.0138 (8) 0.0147 (9) 0.0101 (8) −0.0048 (7) −0.0011 (7) −0.0008 (7) C3 0.0134 (9) 0.0168 (9) 0.0130 (9) −0.0060 (7) −0.0038 (7) 0.0002 (7) C4 0.0110 (8) 0.0145 (9) 0.0121 (9) −0.0010 (7) −0.0011 (7) 0.0022 (7) C5 0.0136 (9) 0.0110 (8) 0.0131 (9) −0.0038 (7) −0.0019 (7) 0.0008 (7) C6 0.0125 (8) 0.0152 (9) 0.0148 (9) −0.0057 (7) −0.0016 (7) −0.0010 (7) C7 0.0111 (8) 0.0124 (8) 0.0139 (9) −0.0025 (7) −0.0015 (7) 0.0003 (7) C8 0.0301 (11) 0.0320 (12) 0.0257 (11) −0.0151 (9) −0.0116 (9) 0.0062 (9) C9 0.0424 (13) 0.0379 (13) 0.0184 (10) −0.0241 (11) −0.0115 (10) 0.0070 (9) C10 0.0215 (10) 0.0382 (12) 0.0208 (11) −0.0070 (9) −0.0073 (9) 0.0009 (9) C11 0.0298 (11) 0.0380 (12) 0.0168 (10) −0.0158 (10) −0.0068 (9) −0.0003 (9)
Geometric parameters (Å, º)
Cl1-C4 1.7372 (18) C1-H1B 0.9900 S1-O1 1.4316 (13) C2-C3 1.412 (2) S1-O2 1.4373 (13) C2-C7 1.416 (2) S1-N1 1.6371 (15) C3-C4 1.373 (2) S1-C7 1.7541 (17 
